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ABSTRACT

Recently increased use of high energy x-ray in radiation therapy, so therapeutic efficiency of tumors that
located deep part also increased. However, photoneutron is problem which is generated caused by photoneuclear
reaction. Photoneutron is continually required management because of that is more harmful than photon. In this
regard, the study utilizing simulation of the Monte Carlo method is actively progress about photoneutron but
measure is deficient. So this study was analyzed the correlation between the measured photon and photoneutron
by radiation measurement device. As a result, photons were reduced when distance is farther and field size is
smaller. But photoneutron were increased when field size is smaller and increased to a certain distance then

reduced.
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1. MATERIAL AND METHODS
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(a) Photoluminescence dosimeter

(b) BF3 neutron survey meter
Fig. 1. Radiation measurement device.

Table 1. Specifictions of photoluminescence dosimeter

Photoluminescence Dosimeter

Dimensions Y 1.5 x 12 mm

Display value unit Gy (Sv)

Display value range 1 puGy (Sv) to 10 Gy (Sv)

Coefficient of variation
5 % or less (at pGy)
2 % or less (at 1 mGy)

Reproducibility

Table 2. Specifications of neutron survey meter

Victoreen 190N

0 uSv/h to 0.75 Sv/h

Rate 0 cps to 41,660 cps
0 uSv to 10 Sv
Integrate 0 to 109 counts
Gamma No response in 137 Cs

gamma radiation up to 500

sensitivity R
r

10% of theoretical

Accuracy (ICRP dose rate)

Operationg range is

Temperature range 10°C 10 40° C
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Fig.2. Measurement point in the treatment room.
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. RESULT
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Table 3. Photon dose according to the field size and established point [Unit : pSv]
0.5 x 0.5 cm’ 10 x 10 cm’ 20 x 20 cm’ 30 x 30 em’ 40 x 40 cm’
A 797.8+43.35 1177435.12 23904+46.44 4084+133.6 7844+76.87
B 910.3£81.10 1388+33.65 25594+47.60 4854+128.3 8259+108.5
C 913.2+63.93 1572+63.59 2963+71.57 5010+148.5 7456+168.9
D 345.3+14.67 384.8+£5.755 451.2+£8.615 556.3+£9.961 904.3+£15.97
E 424.8+26.11 577.3+5.184 969.3+18.97 1580+83.55 1947+60.17
F 504.3+24.10 667.3+23.43 1042+17.02 1627+459.22 2034+55.01
Table 4. Photoneutron dose according to the field size and established point [Unit © pSv]
0.5 x 0.5 cm’ 10 x 10 cm’ 20 x 20 cm’ 30 x 30 cm’ 40 x 40 cm’
A 0.822+0.007 0.791+0.004 0.776+0.003 0.768+0.002 0.767+0.002
B 0.866+0.002 0.851+0.003 0.831+0.005 0.811+0.004 0.768+0.006
C 0.807+0.002 0.803+0.004 0.783+0.007 0.760+0.005 0.738+0.009
D 1.322+0.002 1.292+0.006 1.245+0.002 1.209+0.012 0.973£0.003
E 1.304+0.004 1.210£0.118 1.190+0.008 1.133+0.006 1.115£0.007
F 1.212+0.005 1.130+0.003 1.101+0.004 1.087+0.010 1.078+0.003
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Table 5. Photoneutron dose according to the field size and distance [Unit : p.Sv]
0.5 x 0.5 cm’ 10 x 10 cm’ 20 x 20 cm’ 30 x 30 cm’ 40 x 40 cm’
A’ 354 35.3 34.8 33.7 32.8
B’ 54 50.6 47.3 46.3 45
() 62.5 65.3 61.4 55.2 52.8
D’ 62 62.3 66.2 60.9 53.1
E 50.5 49.3 47.4 50.8 47.6
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Fig. 3. Photoneutron dose trend of the field size
and distance.

Iv. DISCUSSION
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V. CONCLUSION
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